Ascitic fluid as it accumulates in animals or man is generally looked upon as a stagnant pool which contains protein, but is not an active part of the body protein pool. The experiments described below indicate a rapid exchange of protein between the ascitic pool and the circulating plasma--protein moves from the plasma into the ascitic pool and from the ascitic pool into the circulating plasma. We have called this phenomenon an ascitic fluid circulation.
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The amino acid lysine with C 14 in the epsilon position is fed and promptly incorporated in the plasma proteins (12) . This radioactive carbon is therefore a part of the new formed plasma proteins and serves as a label which enables the investigator to follow these proteins as they move about in the body. In these experiments, the electrophoretic pattern for the plasma and ascitic fluid has been shown (10, 11) to be practically identical, although the plasma contains more total protein and the fibrinogen peak is largely eliminated in the ascitic fluid.
The "dynamic equilibrium" which obtains between the proteins of the plasma and those of the cells and interstitial spaces has long interested workers in this laboratory. Experimental ascites represents a sector of this study and emphasizes the rapidity of exchange of proteins between plasma and ascites. Constriction of the inferior vena cava above the diaphragm is a simple method for the production of experimental ascites in the dog (10, 11) .
Experimental ascites is a useful method to study the formation and exchange of body proteins. It causes a drain of the body proteins into the peri-toneal cavity, and the ascitic fluid may be removed at intervals by paracentesis; thus the total production of ascitic protein can be measured (60 to 90 gm. per week) (10, 11) . Experimental ascites therefore represents an internal plasmapheresis which indicates ample capacity of these animals to form body protein when compared with the capacity of normal dogs tested by simple plasmapheresis (bleeding followed by return of red cells in normal saline) (4, (6) (7) (8) .
In our first paper on experimental ascites (11) the question of "ascitic fluid circulation" was raised. There was evidence that such circulation or exchange did exist, but the evidence was indirect. Pilot experiments using Evans blue dye and hemoglobin as tracers were unsatisfactory. Dyes which associate themselves with protein do not give wholly satisfactory evidence since dissociation may occur outside of the plasma circulation (5). Hemoglobin represents a protein which may be used, but this protein is not normal to the circulation in a free state, and mechanisms for its removal act promptly (reticulo-endothelial system).
The experiments described below indicate that when plasma, containing plasma proteins labeled with radioactive lysine, is given intraperitoneatly or intravenously to an ascitic dog, 30 to 40 per cent of the labeled protein crosses from ascites to plasma or v/ce versa in 48 to 72 hours.
Methods
The dogs used in these experiments were healthy mongrel animals which had been under close observation for at least a year in connection with other ascitic fluid problems (9-11). The experimental ascites was produced by constricting the vena cava above the diaphragm by an aluminum band as described in detail elsewhere (10) .
The radioactive plasma used in the experiments was produced by feeding lysine, labeled with C 14 in the epsilon position (13) , to a donor dog which had been previously made anemic and hypoproteinemic by 3 or 4 weeks of bleeding and maintenance on a low protein diet. For the first experiment (dog 47-194) 250 cc. of whole blood was removed from the donor dog 24 hours after the last of three consecutive daily C14-1abeled lysine feedings. For the other two experiments (dog 48-33 and dog 47-168) the radioactive compound was fed in two portions mixed with cooked ground liver, and was eaten immediately on presentation to the donor animal. Thirty hours following the ingestion of the first portion, 235 cc. of whole blood was withdrawn with sterile equipment from the donor animal, following which the second portion of the C14-1abeled material was administered in similar fashion. Again in 30 hours, 285 cc. of whole blood was withdrawn. The plasma obtained from these bleedings, separated by centrifugation under sterile conditions, constituted the radio-active plasma that was given to the test animals. Liquaemin (Roche) was used as an anticoagulant (1.2 cc. per 300 cc. of whole blood).
In two of the experiments the plasma was given intraperitoneally, and in the third it was given intravenously to dogs presenting experimental ascites. The dogs were prepared for the experiment in the following manner. Four to 7 days prior to the administration of the tagged plasma, the animals were given 4 gm. of sodium chloride (1 gm. enteric coated tablets), and this dose was continued daily throughout the experiment. This sodium chloride by mouth insured both an adequate production of ascitic fluid initially, and a continuous formation throughout the course of the experiment. The animals received a high protein diet before and during the experiment to provide an ascitic fluid of high protein content. This high protein diet consisted of 200 gin. of cooked horsemeat, plus 50 gin. of a standard mixture of lard, sucrose, cod liver oil, yeast, and bone ash. The day preceding the injection of the tagged plasma, a plasma and blood volume were determined on each animal using the Evans blue dye (T-1824) method (2) .
During the experiment, samples of blood were taken from each animal at the time intervals indicated on the charts. In the dog receiving the C14-1abeled plasma intravenously (Chart 3) ascitic fluid samples were taken simultaneously with the blood samples. At the conclusion of each experiment, the entire ascitic fluid accumulation of each dog was removed as far as was technically possible. Aliquots of both plasma and ascitic fluid samples were then assayed by the method of Bale (1) which utilizes the quantitative conversion of organic material to CO2 which is then transferred to an ionization chamber for radioactivity measurement. The plasma with the C 14 component obtained from the donor dog was measured and found to be 130 cc. Consequently, 130 cc. of ascitic fluid was withdrawn from the test ascitic animal, and the 130 cc. of labeled plasma was injected to replace it. Blood samples were taken at 2, 4, 8, 12, 30, 36, and 48 hours for determination of C 14 activity. The results show a rather prompt and fairly steady rise in activity in the circulating plasma, with a sharp elevation for the first 24 hours, and a more gradual rise during the ensuing 24 hours. At the end of the experiment, 1250 cc. of ascitic fluid was removed and another 100 cc. was estimated to remain. By subtracting residual activity in the ascitic fluid removed at the end of the experiment from the activity in the injected plasma, it was found that during this 48 hour period 28.2 RU 1 was absorbed into the plasma from the 80.8 RU originally injected into the peritoneal cavity. This represents at least 34.9 per cent absorption in the 48 hour period of the experiment. Since the plasma activity was 2.29 RU per 100 cc. in the 48 hour determination, it is estimated on the basis of a 453 cc. plasma volume that roughly 10.3 RU or 12.8 per cent of the injected dose remains in the circulating plasma. Thus an estimated 17.9 RU or 22 per cent of the original dose is unaccounted for in either plasma or ascitic fluid, and undoubtedly this difference remains in the extravascular and tissue proteins.
Chart 2 shows a similar experiment on dog 48-33. In this case the animal's weight was 8.6 kilograms, and about 1 liter of ascitic fluid (estimated at the time of the experiment) was present. Blood volume was 585 cc. and the plasma volume (corrected) was 376 cc. 125 cc. of ascitic fluid was removed and replaced by 117 cc. of C~4-tagged plasma. Samples of blood were taken for analysis at 8, 18, 24, 33, 48, and 70 hours following the initial injection. At the conclusion of the experiment, paracentesis yielded 1760 cc. of ascitic fluid with an estimated 100 cc. remaining. The animal's weight in kilograms on successive days following the sodium chloride administration was as follows: 7.3, 7.5, 7.7, 7.7, 8.6, 8.6, (C14-tagged plasma injected), 8.6, 8.6, 8.9 , and 7.3 (following paracentesis).
The curve (Chart 2) is not unlike that of Experiment 1. There is a sharp and steady rise for 18 to 24 hours, and then a continued but more gradual elevation for the next 46 hours of the C ~4 activity in the animal's circulating plasma. At the end of this 70 hour experiment, 14.5 RU remained in the ascitic fluid indicating an absorption of 9.7 RU into the circulating plasma of the 24.2 RU contained in the original injection. This represents at least a 40 per cent absorption of the injected protein from the peritoneal cavity into the blood stream. At the conclusion of the experiment (70 hours) the plasma activity was 0.67 RU per 100 cc. On the basis of a plasma volume of 376 cc. it is es-timated that roughly 2.4 RU or 10 per cent of the injected dose is present in the circulating plasma. This leaves 7.3 RU or 30 per cent of the injected amount of 24.2 RU unaccounted for in tissue and other extravascular protein sites.
Following these two similar experiments, a third experiment was performed to study the movement of C~4-labeled protein from the blood stream into the peritoneal cavity, the reverse of the first two experiments. The preparation of this animal (dog 47-168) was similar to the others, and at the beginning . 163 cc. of C 14-tagged plasma was given intravenously, and samples of blood and ascitic fluid (30 cc.) were taken simultaneously at 8, 18, 24, 29, 46, and 70 hours following this injection. At the conclusion of the experiment (70 hours) 2285 cc. of ascitic fluid was removed, and because of the success of the paracentesis, it was estimated that less than 30 cc. of fluid remained. The animal's weight in kilograms on successive days during the period of sodium chloride administration was as follows: 11.3, 11.3, 11.6, 11.8, 12.0, 12.2, 12.2 (C14-tagged plasma injected), 12.7, 12.5, 12.5, and 9.9 (following paracentesis).
Chart 3 shows the results of the experiment, with the dotted line representing the curve of disappearance of the C14-1abeled plasma from the circulation, and the solid line indicating the appearance of the radioactive protein in the ascitic fluid. The disappearance is most rapid in the first 24 hours, but continues gradually throughout the 3 day duration of the experiment. The appearance in the ascitic fluid also proceeds most rapidly during the first 24 hours, but continues to increase, though much more slowly, during the following 48 
DISCUSSION
Experimental ascites caused by supradiaphragmatic vena cava constriction is due to escape of protein-containing fluid from the capillaries of the peri-toneal cavity, presumably due to increased pressure and stasis in these capillaries. The portal tree is largely concerned. The output of ascitic fluid and protein can be measured with some accuracy, but the factor of simultaneous absorption is present. This absorption is not difficult to measure in a normal peritoneal cavity where it is rapid, even including particles and normal red cells (3) .
In these dogs with accumulating ascites, we have rapid formation of ascitic fluid--200 to 400 cc. per day--and also simultaneous rapid absorption which is difficult to estimate with accuracy. When one asks how rapid is the turnover of proteins in experimental ascites, the answer must be qualified. Many factors influence production and accumulation of ascites, and many factors influence absorption. Obviously, some of the labeled protein may be absorbed and interchanged several times during the experiment as one approaches an even distribution of the labeled protein in plasma, interstitial fluid, and ascitic fluid. One must not forget that this labeled protein in the plasma is constantly moving out of the plasma to supply some protein needs of the normal body cells (14) . Our belief that the labeled protein turnover may be complete in 4 to 7 days is quite conservative, and some may choose to say 2 to 5 days. The most rapid absorption in these dogs probably takes place in the lower surface of the diaphragm (3) where normally absorption is so rapid. The stasis of blood is probably not so intense in this area as compared with the liver and abdominal viscera, because the collateral blood supply of the diaphragm connects freely with the azygos, vertebral, and intercostal veins. The vena cava stasis in these dogs does not involve the azygos and its tributaries.
When one adds the factor of inflammation there is further confusion. These dogs had no recognizable inflammation within the peritoneal cavity, but repeated paracenteses may introduce some inflammation and complicate the picture. In human ascites, inflammation at times is an important factor. Further experiments must give information as to whether inflammation accelerates production of ascites and changes the electrophoretic pattern of the contained proteins, or whether it modifies absorption or both.
SUMMARY
After plasma containing labeled plasma protein has been given intraperitoneally to dogs with experimental ascites a steady and rather rapid movement takes place of the labeled protein into the circulating blood.
When plasma containing labeled plasma protein has been injected intravenously into the ascitic dog the labeled protein steadily disappears from the circulating blood and appears promptly and steadily in the asitic fluid.
The period of complete exchange or turnover in either instance is measured in days (2 to 7), but many factors enter in and make for variation.
Lysine labeled with radio carbon is incorporated into the plasma proteins by feeding the donor dog.
